Osteoclastogenesis inhibitory factor/osteoprotegerin ameliorates the decrease in both bone mineral density and bone strength in immobilized rats.
Rat models of immobilization-induced osteopenia are characterized by uncoupling of bone metabolism, i.e., increased bone resorption and decreased bone formation in trabecular bone. Using such a rat model, the efficacy of osteoclastogenesis inhibitory factor (OCIF)/osteoprotegerin, a novel secreted protein that inhibits osteoclastogenesis, in reducing bone loss was investigated. Male Fischer rats were neurectomized and injected intramuscularly with either OCIF (0.2, 1.0, or 5.0 mg/kg body weight) or vehicle once daily for 7 days. On the eighth day after sciatic neurectomy, significant bone loss was observed in the vehicle-injected rats. OCIF ameliorated the decrease in bone mineral density (BMD) of both the proximal and distal femur in a dose-dependent manner. OCIF also ameliorated the decrease in bone strength of the femoral neck at the highest dose. A high correlation (r = 0.805) was detected between the BMD of the distal femur and the bone strength of the femoral neck. When OCIF was administered intermittently to the immobilized rats twice weekly (on days 1 and 4) after immobilization, it also ameliorated the decrease in BMD of the distal femur. These results suggest that OCIF has therapeutic potential for the treatment of immobilization-induced osteopenia.